Objective: To characterize factors associated with physical inactivity among employees with access to workplace wellness program. Methods: We examined data on physical inactivity, defined as exercise less than once a week, from the 2010 health risk assessment completed by employees at a major academic institution (N = 16,976). Results: Among employees, 18% of individuals reported physical activity less than once a week. Individuals who were physically inactive as compared with physically active reported higher prevalence of cardiovascular diseases (adjusted odds ratio [AOR] 15 Part of this program entails a health risk assessment (HRA) questionnaire that participating employees complete. The primary aim of this cross-sectional study is to characterize factors associated with physical inactivity among employees in a workplace health wellness program. We hypothesized that differences in physical activity level by sociodemographics and health status would be prevalent in the workplace despite universal access to a health wellness program. Results of this study will help identify high-risk employees with poor health behaviors in the workplace.
Since 2003, Vanderbilt University has implemented a Webbased incentive program called Go for the Gold (GFTG) to improve employee health behaviors. 15 Part of this program entails a health risk assessment (HRA) questionnaire that participating employees complete. The primary aim of this cross-sectional study is to characterize factors associated with physical inactivity among employees in a workplace health wellness program. We hypothesized that differences in physical activity level by sociodemographics and health status would be prevalent in the workplace despite universal access to a health wellness program. Results of this study will help identify high-risk employees with poor health behaviors in the workplace.
METHODS

Study Population
We examined data from the 2010 HRA questionnaire of Vanderbilt University employees, which is part of an ongoing incentivebased wellness program called GFTG. Details of the GFTG program have been previously published. 15 In brief, Vanderbilt University is a private academic university and medical center and the largest employer in the metropolitan area of Nashville, Tennessee. In 2010, 21,235 full-time employees were eligible for the GFTG program with 80% participation among eligible employees. The GFTG program is voluntary, with financial incentives added to a Health Reimbursement Account the subsequent calendar year depending on level of participation. The program consists of three tiers with graduated financial incentives based on which tier employees reach: (1) Questionnaire for HRA-identifies health risks ($120); (2) Self-directed lifestyle management tool-allows employees to document actions that maintain or improve health behavior ($180); (3) Educational video-titled "Game Plan for Your Health" with health experts discussing risks and self-directed modification, and a pre-or postvideo test for participants to evaluate changes in knowledge ($240). The program is predominately Web based, with paper (print) versions of the HRA offered to employees without computer and/or Internet access. Employees with specific risks or low scores identified through the HRA are offered coaching and targeted risk-reduction programs. The GFTG program is situated within a larger program promoting health and wellness for employees at Vanderbilt University called Health Plus. Health Plus is offered as a benefit to full-time faculty and staff and provides access at no additional cost to a health facility, health coaching, biometric testing, and education including newsletters, Web-based tools, videos, podcasts, workshops, and individual consultations.
Health Risk Assessment
A 39-item online HRA questionnaire is administered as part of the GFTG program to assess health risks. The questionnaire used is the Personal Wellness Profile developed by Wellsource, Inc.
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is the only HRA certified by the National Committee for Quality Assurance. This instrument has been used in other employee populations to evaluate occupational wellness programs. 18, 19 Since the inception of GFTG in 2003, this HRA has been implemented annually at Vanderbilt University.
The HRA includes an assessment of the following selfreported items: physical activity, health behaviors (smoking status, alcohol intake, seat belts, dietary intake of fruits and vegetables, influenza immunization), medical conditions, mental health (stress, pharmacotherapy for mental health, positive mood), adequate sleep, job satisfaction, absenteeism, and health status. Table 1 summarizes selected items from the HRA examined in analyses. An additional question of the HRA asks subjects about potential programs they may be interested in to improve their health (eg, weight management, aerobics to music, a walking group). In addition to the HRA, employee data were available on sociodemographics including age, sex, race, occupation type, years employed, and years participated in GFTG program.
Statistical Analyses
Physical inactivity, defined as employees who reported exercising less than one time per week in the last year, was the primary outcome for analyses (Table 1) . Potential factors were examined for associations to physical inactivity. We examined the following demographic factors: age, sex, and race (white, African American, Hispanic, and Asian). Occupational types were categorized on the basis of available employee data as follows: (1) nonphysician facultyall faculty in the sample population who are not medical physicians; (2) physician faculty-all faculty in the sample population who are medical physicians; (3) residents-medical physicians in postgraduate training; and (4) staff-all other employees at Vanderbilt University. Other work-related factors were considered including years employed, years in GFTG program, absenteeism (more than 5 sick days vs 5 or less in 2010), and job dissatisfaction (Yes/No). Selfreported health status was dichotomized for analysis (poor and fair vs good, very good, and excellent). We combined cardiovascular diseases into a single category (hypertension, hypercholesterolemia, heart disease/surgery, stroke, peripheral vascular disease) and studied potential associations with physical inactivity. Body mass index was categorized according to standard criteria for analyses (less than 18.5, 18.5 to 24.9, 25.0 to 29.9, 30 or more kg/m 2 ). Other health behaviors were dichotomized for analyses (Yes/No): current daily smoking, excessive alcohol intake defined as more than 14 drinks a week, influenza vaccine in the past year, does not regularly wear a seat belt, and eats less than five fruits and vegetables. We also assessed if inadequate sleep (obtain 7 to 8 hours of sleep seldom or half vs most of the time), use of drugs for relaxation or sleep (Yes/No), and negative mood in the last year (feel happy all, most, good bit, or some of the time vs a little or none of the time) were related to physical inactivity.
Employee characteristics were compared using a chi-squared test for categorical variables and Mann-Whitney U test for continuous variables. Categorical variables were reported as frequencies and proportions and continuous variables were reported as mean values with SDs. Independent factors associated with physical inactivity were identified with multivariable logistic regression. Candidate factors for the regression model were selected on the basis of bivariate analyses with P ≤ 0.20. A backward elimination strategy was used to build a multivariable model in a stepwise method retaining factors with a Wald P ≤ 0.05. Results are reported as odds ratio (OR) with 95% confidence intervals with two-tailed statistics.
Statistical analyses were performed with statistical software R (version 2.11.0, www.r-project.org; Institute for Statistics and Mathematics, WU Wirtschaftsuniversität, Wien, Austria), Stata (version 11, StataCorp, College Station, TX), and SPSS (version 20, IBM Inc, Chicago, IL).
Vanderbilt University's institutional review board reviewed this study and considered this to be exempt from full board review (45 CFR 46.101[b] [4] ).
RESULTS
Among the 16,976 employees enrolled in the GFTG program completing the HRA in 2010, 3002 individuals (17.6%) reported physical activity less than once a week. We report statistically significant differences in employee characteristics by physical activity or inactivity (Table 2 ). Physical inactivity was higher among women and older individuals. Nonphysician and physician faculty reported lower levels of physical inactivity than other occupation types. Although physical activity did not differ by years of employment, employees who had participated longer in GFTG reported less physical inactivity.
The prevalence of obesity (body mass index ≥ 30 kg/m 2 ) was significantly greater among physically inactive than active employees (43.7% vs 28.8%). A higher proportion of physically inactive than physically active employees reported cardiovascular disease (27.6% vs 18.0%), difficulty coping with stress (14.9% vs 7.1%), feeling happy less of the time (6.4% vs 2.4%), and inadequate sleep (40.3% vs 26.5%). Higher rates of absenteeism and dissatisfaction with work were reported among physically inactive than active employees. Many more employees who perceived their overall health as fair or poor were also physically inactive. Figure 1 shows the relationship of physical inactivity by sex and age, with women being less active at all ages above 25 years. Physical inactivity was highest among men and women around 40 years of age.
In Table 3 , we report factors associated with physical inactivity among employees in the GFTG program using multivariate logistic regression. Employees who were physically inactive were more likely to be female than male (adjusted OR Physically inactive employees as compared with physically active employees reported more interest in participating in health programs except for participating in a jogging group (Table 4) . The largest proportion of inactive employees expressed interest in health-education programs including weight management, nutrition, and stress management. Inactive employees also reported interest in exercise-based programs such as aerobics and walking groups. Fewer individuals were interested in health-education programs for specific medical conditions (eg, cholesterol reduction, blood pressure control, reducing coronary risk). About 12% of physically inactive employees opted out of receiving any future information on health-promotion activities.
DISCUSSION
In our cross-sectional analysis of nearly 17,000 employees enrolled in a wellness program at Vanderbilt University, we identified significant differences in physical activity level among employees with access to a health-wellness program by sociodemographic factors and health characteristics including cardiovascular disease, mental health problems, sleep difficulty, and health status. As a large university with associated medical center, Vanderbilt University has established a wellness program that includes a Web-based incentive program to improve health behaviors and access to additional resources such as a health facility, coaching, and health education at no additional cost to the employees. A substantial number of physically inactive employees expressed interest in health programs, such as weight and nutrition education, that would promote physical exercise. Because these health programs are already offered as part of the wellness program, further research is necessary to identify barriers to participation and inform program development to improve physical activity among employees.
Differences in physical activity levels, based on sex, age, and race among the adult population have been described on national and state levels. 8, 20, 21 Findings from nationally based studies are consistent with our results with higher physical inactivity among women than men, African Americans and Hispanics than whites, and older individuals. 8, 20 Social class has also been reported to be related to physical inactivity with higher prevalence among individuals with lower education, occupation type (blue collar vs white collar), unemployed status, and lower income. 8, 20 Data collected from the GFTG HRA did not directly capture income or educational status; however, our results show higher physical inactivity among nonfaculty than faculty after adjusting for sex, age, and race. Because all individuals in our study were employed, we assume that physically inactivity levels among our employees may be lower than the general population. Overall, social status is well recognized as an important health ‡Based on a chi-squared test for a trend comparing physically active and inactive employees. §Based on the Mann-Whitney U test comparing physically active and inactive employees. ||Overall Wellness Score is a measure of health behavior, 0-100, higher score indicating healthier behavior. determinant, with educational status being an important factor related to health behavior. 22 Physical activity positively affects mental health by reducing stress or anxiety 23 and enhancing positive affect. 24 Increased physical activity also improves sleep among populations that are healthy and those with chronic disease. 25 In our study, physically active employees reported less difficulty coping with stress, more happiness, and higher rates of adequate sleep. Future research should explore whether wellness programs promoting physical activity improve mental health and sleep among physically inactive employees.
Our results identified an association between longer participation in the GFTG program and physical activity. Because our analyses were cross-sectional, we cannot determine if participation in the GFTG wellness program or other employee wellness resources are causally related to increased physical activity. Previous reports from observational studies and clinical trials report modest improvements in regular physical activity through workplace wellness programs, in particular financially based incentive programs. 12, 26 Since the inception of the GFTG program in 2003, prevalence of physically inactive individuals has decreased from 27% to 17%. 15 Nevertheless, those who remain persistently inactive represent a high-risk population for medical conditions and disability with increased prevalence of cardiovascular diseases, mental health problems, and absenteeism.
LIMITATIONS
There are multiple limitations to our study. Data collected from the HRA were self-reported and, therefore, subject to recall or response bias including social desirability bias. As a cross-sectional study, causal associations cannot be identified. Twenty percent of el-FIGURE 1. A spine graph of the proportion of physically inactive employees by age and sex in the Go for the Gold program (male-purple, female-green).
igible employees did not participate in the GFTG program, and this segment of employees may have different levels of physical activity than those employees who opted to participate. Our data are derived from a single employer in middle Tennessee and may not reflect other regions or national patterns of physical activity. The HRA used does not collect data on educational status or incomes, which are important factors associated with physical activity. Nevertheless, we were able to study the associations of occupation type, which are closely related to education and income. Detailed data on occupational types were not available, which may have provided further insight into the relationship of socioeconomic status and physical activity. Our logistic regression model may have residual confounding due to unknown factors and no statistical adjustments were made for multiple testing.
CONCLUSIONS
Our analyses show significant differences in physical inactivity among employees at a major urban academic university and medical center in the setting of a wellness program that offers education and access to health facilities to promote exercise. Further research about data from workplace wellness programs and qualitative research methods such as focus groups among physically inactive employees may provide data about causal relationships between physical inactivity and barriers or facilitators to utilizing available wellness resources and health programs. Because physical inactivity is a strong indicator of health status and mortality, optimizing wellness programs to promote exercise is imperative for employers to minimize health costs and improve employee health.
